Compositeness conditions are investigated in the Green's function approach with particular attention to the self-mass. It is shown that there exist two cases in which the conditions Z 3 =0 and Z 3 ·op 2 =0 hold. One of them defines the compositeness of a particle, and the other gives the limiting process of Gerstein and Deshpandc. The latter process does not lead to the composite solution, but to the intermediate one. 1 l The super-elementary particle is characterized by a nonzero propagator renormalization constant Z 3 and a finite self-mass, and the elementary one by Z3>0 and an infinite self-mass. The intermediate particle is obtained from the elementary one by setting Z 3 = 0, and the composite one by setting Z3 = 0 and Z1 = 0. Ida and his coworkers have investigated the lightest hadron, the pion, intending to study which of the four types it belongs to, and their analysis seems to indicate that the pion is of intermediate type.
and the intermediate or the composite one by limiting processes with particular attention to the behavior of the self-mass under the transition from one type to another. It is shown that the conditions 2' 3 =0 and Z 3 ·o,a 2 =0 do not uniquely define compositeness.. They contain two different limiting processes. One of these corresponds to that of Gerstein and Deshpancle,7l which leads to the intermediate solution and not to the composite one, and the other to the compositeness conditions themselves. In both cases the self-mass is found to be indefinite, because the self-mass iJ ;i appears in the combination z; ·l) ;i, and z, may approach zero arbitrarily. If we take into account the fact that the mass of a composite particle is larger than that of an accompanying pseudoparticle, the conditions Z 3 = 0 and 2, 1 • o ;i = 0 are shown to become the composi teness conditions.
The Zachariasen modePl· 9 l is considered as an example in § 4, and we explicitly show that the limiting process of Gerstein and Deshpande makes the super-elementary solution tend to the intermediate one. The indefinite nature of the self-mass is also shown. In this model, however, there is no composite solution due to the lack of a left-hand cut and we cannot discuss the compositeness concli tions by this model. l) Throughout the present work our arguments are confined to the elastic approximation. The imaginary part of the scattering amplitude on the left-h::md cut is assumed to represent a force sufficiently attractive to produce a composite particle. For the sake of simplicity we consider a scalar theory. § 2. Properties of the super-elcmentmry amplitude There are many relations between the four types of solutions, and they are connected to each other in many ways.
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In this section we give a discussion preliminary to the next section, focusing our attention on the oneparticle irreducible part of the super-elementary amplitude.
The scattering amplitude Ts (s)*l which has a super-elementary particle with the mass fl.s as a one-particle intermediate state can be divided into two parts :
where Bs (s) denotes a direct modified Born term
and Us (s) is the one-particle irreducible part. **l Since Us (s) satisfies unitarity by itsel£,
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) we put 
Ya!mlzz
where we have the coupled equations (4)
On the other hand, the amplitude Tc (s) can also be divided into two parts:
vVri ting Uc (s) = Jlc (s) I fDc (s) as before, we may write the coupled equations as follows:
The only difference between U" (s) and Uc (s) consists in the sign of 'J7 ( oo), that is, Jl.~ ( oo) is positive and 77c ( oo) is negative.
)
Dividing g) (s) and 77 (s) by c:J7(oo), we see that and The amplitude Uc(s) is known to have a pole at 11/ with /L/<;1/.*) can rewrite the above coupled equations (7) and (8) in the form
Thus we
Equations (11) and (12) 
This relation resembles the one obtained in references 2), 10) and 11),
As noted above, the super-elementary particle 1s characterized by a nonzero Z 3 ,~ and by a finite self-mass, which is given by
and
An example of this type of particle is given by the Zachariasen model with four-point coupling and the trilinear one. From the well-known sum rule
we get (24) where (25)
An elementary particle becomes an intermediate one in the limit Z 3 e->O, and an intermediate one becomes a composite one in the limit ZH---7-0. If we take the limit !J.c-> flc of an elementary particle we get a composite one.
10
) Then what kind of limit will change a super-elementary particle into the other three types of particles? We know that a super-elementary one becomes an elementary one as Jl(oo) ->0, or 0/}.,.
2 ->oo. In the next section we examine the limiting processes which change a super-elementary particle into an intermediate or into a composite one. 
Thus we see that in the limit ;t}--"> p/, the poles of B, ( 
In the process /(~2 ----'-' ftc\ the sign of fJ) (fJ.s 2 ) is changed when /t} goes over p/, and the condition (9) is automatically satisfied.
Here we note that if we first set L 3 s = 0, then we get 1'c (s) from T, (s), because the condition Z 3 s = 0 induces sZss (s) to tend to zero as s----'-' oo. This situation 1s different from that considered in reference 10), that is, there if we impose the condition Z 3 e = 0 for Te (s), then we get Ti (s), and not Tc (s).
In the limiting process /1 8 2 -->p/, the self-mass (J/.1} becomes indefinite. This can be seen as follows. As p} tends to fli\
the first term in Eq. (42) being of the order of (f!./-/.l}Y. As we have one free parameter gs, Z: 1 s may approach zero arbitrarily. Therefore the self-mass may be finite or may be infinite and does not have a definite value. These considerations are exemplified by the Zachariasen model in the next section. As for a composite particle, the self-mass is also indefinite. Indeed, from Eqs. (19), (39), (40) and (41) 2 can take any value depending on the limiting processes, it does not seem appropriate to emphasize a limit which keeps the self..mass finite. T'herefore for the compositeness conditions we prefer the conditions (37) and (38)' which are well defined in terms of the zl (s) function, to those of reference 7). In this section we illustrate the conclusions of ~ ~~ in the Zachariasen model, where a super-elementary particle is realized in the theory of three-and fourparticle interactions, an elementary particle in that of the three-particle interaction and an intermediate particle in the four-particle coupling. Note that a composite solution does not exist in this model due to the fact that there is no left-hand cut.
This model can easily be solved and the results for a super-elementary particle may be given as follows : T e ( S) : : : -. : : : : --e /----e -= S --'
and (57) where (58) The free parameters for this case are ge and fle. The self-mass 1s infinite.
Setting Zse = 0 we obtain an intermediate solution : 
